3GPP TSG-CN2
2
3GPP tdoc N2-99J73

Phoenix, USA

15th – 19th Nov 1999

Source:

Nokia

Work item:

CAMEL phase 3 R99

Document for:
Decision

Subject:

23.078 GPRS interworking to reduce TCAP dialogues

Introduction

The GPRS attach and PDB contexts can take for hours, even for days. For each TCAP dialogue the SGSN and SCP must maintain resources in order to link Transaction Id to correct software instance. Depending on the implementation of TCAP there may be also some other semi-permanent resources allocated for each ongoing TCAP dialogue.

The routeing area update and change in QoS are not expected to occur in such great frequency that they would justify maintenance of long idle TCAP dialogues. In addition, long periods of silence in a TCAP connection add need to use ActivityTest and thus the savings in the signalling are somewhat reduced.

The proposal below is a similar approach to MAP in which dialogues are opened and closed in an efficient manner.

Proposal

In order to restrict the number of TCAP dialogues Nokia proposes that 

1. In general, the CAMEL Stage 2 (23.078) parameters are not modified except in the application level must be a  “gprsSSFid” in all operations. The gprsSSFid would be allocated by the SCP and sent in InitialDP-GPRS operation result for the first time. The gprsSSFid would be an integer.

2. The CAMEL Stage 3 (29.078) is defined so that both GPRS mobility management (MM) and PDP context open and close TC-dialogue between the idle periods.

3. Each dialogue type would use separate Application Context value. The application context values are presented below.

4. Due to possible load sharing between SCPs the SGSN must memorise the SCP address in the InitialDP-GPRS-result. This address must be used in all other subsequent TCAP dialogues of that particular SSF instance.

5. The operations that open a dialogue from the SGSN would be class 1 operations, i.e. IDP-GPRS,  ERB-GPRS, ACR-GPRS and EntitityReleased-GPRS, i.e. either a result or an error is returned.

6. In the SCP to SGSN direction multiple operations maybe packed to into a single TC-message when the gprsSSF is in a DP. The last operation would be ContinueGPRS, CancelGPRS or ConnectGPRS. Thus the gprsSSF would make a prearranged end.

7. The usage of TCAP would affect to Stage 3 section “19.1 Services assumed from TCAP” and possibly in each GPRS operation procedure section in Stage 3.

The new values for application contexts;

SGSN -> SCP
SCP -> SGSN

InitialEventGPRS
FurnishChargingInformationGPRS

EventReportGPRS
RequestReportGPRSEvent

ApplyChargingReportGPRS
ApplyChargingGPRS

EntityReleasedGPRS
ActivityTestGPRS


ReleaseGPRS


ResetTimerGPRS

An example


[image: image1.wmf]SGSN

SCP

TC-BEGIN

( 

ac

=x, 

InitialDP-GPRS )

TC-BEGIN

( RRB-GPRS[ EDP-R, 

gprsSSFid ], ACH-GPRS,[ 

gprsSSFid ,volume], ACH-GPRS[

gprsSSFid ,duration,]

ContinueGPRS[ 

gprsSSFid ])

TC-BEGIN

( 

ac

=z, ERB-GPRS[ 

gprsSSFid,EDP-R ]  )

TC-BEGIN

( 

ac

=k, FCI, Continue )

Prearranged End

TC-END

( RESULT[ 

gprsfSSFid ]  )

TC-END

( RESULT )

TC-END

( RESULT )

TC-BEGIN

( 

ac

=y, ACR-GPRS[ 

gprsfSSFid ]  )

Prearranged End


Minor issues for consideration:

1. Prearranged end would be used in a similar manner as in call related cases. In addition CAP operation ContinueGPRS and ConnectGPRS could mean pre-arranged end (of the dialogue) in the end of DP.

2. The ordering of reports and EventReportBCSM-GPRS would be similar as in call related cases, i.e. depends whether the DP is an EDP-R or EDP-N.

3. If there are no reports or EDPs armed then the service logic would make a final end and make a termination.

4. Also the dialogue opening opeations from the SCP could be class 1 -> the sequence of operations could be guaranteed. The other option would be to memorise the first SLS code.

****    FIRST MODIFIED SECTION    ****

6.6
Description of information flows

6.6.1
gprsSSF to gsmSCF Information Flows

6.6.1.1

Apply Charging Report GPRS

6.6.1.1.1
Description

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply GPRS Charging IF.  In addition, this IF is used to notify the gsmSCF of user initiated change in QoS.

6.6.1.1.2

Information Elements

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.





Charging Result
M
This IE contains the charging information for the PDP provided by the gsmSSF. It is a choice between elapsed time and data volume.

Quality of Service
C
This IE identifies the QoS requested by the user and granted by the SGSN.

Active
M
This IE indicates if the GPRS session or PDP context is still active, or if it has been released.

PDP ID
C
This IE identifies the PDP context which the Apply Charging Report is applicable for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

6.6.1.2
Event Report GPRS

6.6.1.2.1
Description

This IF is used to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a Request Report GPRSEvent IF.

6.6.1.2.2
Information Elements

The following information elements are required:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

GPRS Event type 
M
This IE specifies the type of event that is reported.

Misc GPRS Info
M
This IE indicates the DP type (EDP-N or EDP-R).

GPRS Event Specific Information
C
This IE contains information specific to the reported event, e.g. new routeing area in case of change of position or charging id in case of PDP Context Establishment Acknowledgement.

PDP ID
C
This IE identifies the PDP context, which the Report GPRS Event is applicable for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

6.6.1.3
Initial DP GPRS

6.6.1.3.1
Description

This IF is generated by the gprsSSF when a trigger is detected at a DP in the GPRS state machines, to request instructions from the gsmSCF.

6.6.1.3.2
Information Elements

The following information elements are required:

Information element name
Required
Description

ServiceKey
M
This IE identifies for the gsmSCF the requested set of one or more CAMEL services. It is used to address the correct application/SLP within the gsmSCF.

GPRS Event Type 
M
This IE indicates the armed GPRS DP event resulting in the Initial Data Event IF.

MSISDN
M
This IE contains the basic MSISDN of the MS.

IMSI
M
This IE identifies the mobile subscriber.

Time and Time zone 
M
This IE contains the time that the gprsSSF was triggered, and the time zone the gprsSSF resides in.

GPRS MS Class
C
This IE identifies the class of the MS (A, B or C).

PDP Type
C
This IE identifies the PDP Type, e.g. X.25 or IP.

Quality of Service
C
This IE identifies the QoS (subscribed, requested or negotiated).

Access Point Name
C
This IE identifies the address Access Point Name the MS has requested to connect to.

Routeing Area Identity
C
This IE contains the location information of the MS.

Charging ID
C
This IE contains the Charging ID received from the GGSN for the PDP context.

SGSN Capabilities
C
This IE specifies the capabilities of the SGSN node to support the CAMEL interwork, e.g. support of Advice of Charge.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

****    NEXT MODIFIED SECTION    ****

6.6.2
gsmSCF to gprsSSF Information Flows

6.6.2.1
Activity Test GPRS

6.6.2.1.1
Description

This IF is used to check for the continued existence of a relationship between the gsmSCF and gprsSSF. If the relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume that the gprsSSF has failed in some way and will take the appropriate action.

6.6.2.1.2
Information Elements


The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

6.6.2.2
Apply Charging GPRS

6.6.2.2.1
Description

This IF is used for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a GPRS session or PDP Context. 

6.6.2.2.2
Information Elements

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

Charging Characteristics
M
This IE specifies the charging related information to be provided by the gsmSSF and the conditions on which this information has to be provided back to the gsmSCF. It is a choice between granted volume and granted time for the data transfer.

Release if exceeded
O
This IE indicates that the GPRS session or PDP Context shall be released when the charging characteristics are met.

Default is to continue the session or PDP Context.

Tariff Switch Interval
O
This information element specifies the time duration until the next tariff switch occurrence.

PDP ID
C
This IE identifies the PDP context, which the Apply GPRS Charging is applicable for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

O
Optional (Service logic dependent).

C
Conditional (The IE shall be sent, if available)

6.6.2.3
Cancel GPRS

6.6.2.3.1
Description

This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports.

6.6.2.3.2
Information Elements

The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

all requests
M
This IE indicates that all active requests for DataEventReportBCSM and ApplyCharging shall be cancelled.

PDP ID
C
This IE identifies the PDP context which is to be cancelled. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

6.6.2.4
Connect GPRS

6.6.2.4.1
Description

This IF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context.

6.6.2.4.2
Information Elements

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

Access Point Name
M
This IE contains the Access Point Name to be used when establishing the PDP Context.

PDP Id
M
This IE identifies the PDP Context where the new Access Point Name shall be used.

M
Mandatory (The IE shall always be sent)

6.6.2.5
Continue GPRS

6.6.2.5.1
Description

This information flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing (i.e., proceeds to the next point in the Attach/Detach FSM or PDP Context FSM) without substituting new data from the gsmSCF.

6.6.2.5.2
Information Elements

The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

PDP ID
C
This IE identifies the PDP context which processing shall continue for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

C
Conditional (The IE shall be sent, if available)

6.6.2.6

Furnish Charging Information GPRS

6.6.2.6.1
Description

This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record. 

6.6.2.6.2

Information Elements

Information element name
Required 
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

FCI Billing Charging Characteristics
M
This IE is described in the next table.

M
Mandatory (The IE shall always be sent)

FCI Billing Charging Characteristics contains the following information:

Information element name
Required
Description

FCIBCCCAMEL Sequence 1
M
This IE is described in the next table.

M
Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name
Required
Description

Free Format Data
M
This IE is a free format data to be inserted in the CAMEL logical call record. 

Append Free Format Data
O
This IE indicates that the gprsSSF shall append the free format data to the Logical call record.

· If this IE is present, the gprsSSF shall append the free format data received in this IF to the free format data already present in the Logical call record for that session or PDP Context.

· If this IE is absent, then the gprsSSF shall overwrite all free format data already present in the Logical call recird for that session or PDP Context, by the free format data received in this IF.

If no Logical call record exists yet for that session or PDP Context, then the gprsSSF shall omit this IE.

M
Mandatory (The IE shall always be sent)

O  Optimal (Service logic dependent)

6.6.2.x

Initial DP GPRS ack

6.6.2.x.1
Description

This is a result for Initial DP GPRS operation.
6.6.2.x.2
Information Elements

The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and used further on to identify the gprsSSF instance taking care of GPRS session or PDP context.

6.6.2.7
Release GPRS

6.6.2.7.1
Description

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.

6.6.2.7.2
Information Elements

The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

Cause
M
This IE contains the Cause value indicating the reason for releasing the GPRS session or PDP context.

PDP ID
C
This IE identifies the PDP context which shall be released. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

6.6.2.8
Request Report GPRS Event

6.6.2.8.1
Description

This IF is used to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the event is detected (see Event Report Data).

6.6.2.8.2
Information Elements

The following information elements are used:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

GPRS Event
M
This IE specifies the event or events of which a report is requested.

PDP ID
C
This IE identifies the PDP context, which the Request Report GPRS Event is applicable for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

Data Event contains the following information:

Information element name
Required
Description

GPRS Event type
M
This IE specifies the type of event of which a report is requested.

Monitor Mode
M
This IE indicates how the event shall be reported.

M
Mandatory (The IE shall always be sent)

6.6.2.9
Reset Timer GPRS

6.6.2.9.1
Description

This IF is used to refresh the gprsSSF timer. 

6.6.2.9.2
Information Elements

The following information elements are required:

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

Timer ID
M
This IE specifies the default value for the Tssf timer.

Timer Value
M
This IE specifies the value to which the timer Tssf shall be set.

PDP ID
C
This IE identifies the PDP context, which the Reset of the timer is applicable for. If not present the dialogue corresponds to the Attach/Detach FSM or to one single PDP context.

M
Mandatory (The IE shall always be sent)

C
Conditional (The IE shall be sent, if available)

6.6.2.10
Send Charging Information GPRS

6.6.2.10.1
Description

This IF is used to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the gsmSCF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further generation of CAI by the SGSN. Further processing of the charge advice information by the SGSN shall be in accordance with the GSM Advice of Charge Supplementary Service. 

NOTE: 
If charge advice information is received from the gsmSCF after charge information has been generated by the SGSN and sent to the MS, the behaviour of the service may be unpredictable or incorrect; the service designer should therefore ensure that the first set of charge advice information is sent to the gprsSSF before charge information is sent to the to the MS.

6.6.2.10.2
Information Elements

Information element name
Required
Description

Gprs SSF id
M
This IE contains an identifier that is allocated by the gsmSCF and it is used to identify the gprsSSF instance taking care of GPRS session or PDP context.

GPRS SCI Billing Charging
Characteristics
M
This IE defines the Advice Of Charge related information to be provided to the Mobile Station, if supported by the SGSN.

M
Mandatory (The IE shall always be sent)

GPRS SCI Billing Charging Characteristics is defined as:

Information element name
Required
Description

AOC After Accept
C
This IE is sent after an Activate PDP Context Accept has been received from the GGSN. 

AOC Before Accept
C
This IE is sent before an Activate PDP Context Accept has been received from the GGSN.

C
Conditional (only one of these IEs may be sent) 

AOC Before Accept is defined as:

Information element name
Required
Description

AOC Initial
M
This IE contains CAI elements as defined in 3G TS 22.024 [x].

Editor’s note: Reference to 3G TS specification will be revised later.

AOC Subsequent
O
See definition in the next table.

M
Mandatory (The IE shall always be sent)

O
Optional (Service logic dependent)

AOC Subsequent is defined as:

Information element name
Required
Description

CAI Elements
M
This IE contains CAI elements as defined in 3G TS 22.024 [x].

Editor’s note: Reference to 3G TS specification will be revised later.

Tariff Switch Interval
O
This IE indicates the tariff switch time until the next tariff switch applies.

M
Mandatory (The IE shall always be sent)

O
Optional (Service logic dependent)

AOC After Accept is defined as:

Information element name
Required
Description

CAI Elements
M
This IE contains CAI elements as defined in 3G TS 22.024 [x].

Editor’s note: Reference to 3G TS specification will be revised later.

Tariff Switch Interval
O
This IE indicates the tariff switch time until the next tariff switch applies.

M
Mandatory (The IE shall always be sent)
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